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(57) Abstract: A method for processing a metal body is disclosed wherein the metal body is turned to have a finer structure, so that 
the metal body has a heightened strength or ductility. An apparatus for processing a metal body is also disclosed. In these method 
and apparatus for processing a metal body, the metal body is turned to have a finer structure by forming a low deformation resistance 
region in the metal body where the deformation resistance is locally lowered and deforming the low deformation resistance region 
by shearing; and a non-low deformation resistance region is formed along the low deformation resistance region by a non-low defor- 
mation resistance region forming means which forms a non-low deformation resistance region by increasing the formerly lowered 
deformation resistance in the low deformation resistance region. 
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i&^mmmm^ 30a, 30a' §r^^^T% Jfci&lft (-*P^i" 5 £ £ 5 0 b 
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3 1 

fc^o-C, B&£3 — ICytaf&^frfcfg 1 mmMH&Umm 30a, 30a' 3: 3 - 
i: «fc 0 , » 1 te3E?!M&8tffiJ* 30a, 30a' o^J»»»Sr*&St^«fcJBl<fe;i-5 - £ 

jR^o^JS^iSifcl&o-c^lW^ffiag^fe^cftiJI* 33,33' ^StKitSi iKi^ 
S^t^rSTSP (Severe Torsion Straining Process) feif LTfeD, HI 1 

3 ii s t s P8i©-w©*eifti8iT**>5. ^^-e«> «ftM<©ffiajb, 

STS P^fiWu ^Jg#:M2 60 Jh®mHJfel» 61 k , 31 

HJr^7£g|562£. IUfe$15 63 £ &&tfXffif$\^X^Z>* 
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3 2 

©^SB 61 l±. 60 _h® lH&m X^tcM 1 61a t „ 12 @5£I£ 61b £ T? 

Mtt^5 0 fgi H3effieiaRtj«i6 2@5fefiS 6ib r±, ^n^e^Ff^^ff^-^r^" 
^fc.m i mfeM eiaRxj^m 2 6ib wz^xi^fo'&mw-wz its 

#ifi*L*»>tf\ RIW»5fi7LK:-t*b j e^^JRfr M2 % 1 6laS.tJ«B 

2 @j&£ 61b C!>±.*BIC«R3t U^iHJfeffi^^ 61c, 61d (Z>$fcttl*B«:** afi 

@^|F|5 61 W\ ^l@SM61a £ fg 2 IS 61b £ "CWjfci-S t> <0 KRRS 

HJifEgB 63 m-& 60 Jhffim&RUfcSB 1 63a fc, Sfl 2 mfHUIi 63b £ , 

mi^*'J^63a £ fg 2 *&ftJM 63b i; <Z>|BJ^tti-5»5Sft1W#: 63c iU^UT 
v ^ & V > 0 i: J; o -C flffig U X V * 5 „ 

m 1 63a RX^mzmmSt 63b *jh/^h,Bf£©JS^&#i~3«#"^* 

f*UT*5 9> S& 1 63a £ % S£ 2 8MflJ^ 63b t ttSVUZlWWT £ b"C ^ 3„ 

L^ffll &fg|tt 63a RTtm 2 ^{MS 63b {C ^^ift&JR^ M2 *Wm£*£Z> 

5151^^ 63c r*> SfiSl SUMS 63a £ 2 £!fi« 63b commute t B&IU — CD 

^^IJ#:63c f3\Jjl 1 &WS£ 63a £ & 2 £|<H£ 63b £ CD^fil^V^-C^JRffc M2 lCffl*g§ 

^bi-s 3£5I;BUW# 63c <Dfflffi\,Z.m%Vtz.mfem*& 63d, 63d <D$fe$M£r< 
mS&m.mft 63c £;p-5iUfc&:Jil#:M2 Bl®K:Mi»£*T\ ifeM^M2 Kl*fU-C*iiS 
mfflfc 63c IrStt'Ci/^. 

«>5Sdl^S>J^ 63c aSffl l 63a k f$ 2 MM8L 63b fcl&flj &jh,5w£tC«fci9, 
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3 3 

ft 64 t£ «£ SflDBfc: «£ o r^JR#: M2 Ufete^^lS^:^^ 30' Sr^f 5fe©*I^i- 

tt, ^JR{£M2 0>#3g;£fafc:fctf S<££JgS8fc«i$ 30' "C/h* < 1"5 r. 

^*P^S 65 fi.^TKiH^ 65a $ tbfc?X & St Wi" 5 85 1 ftfczR P 65b tm 

2&b7KP 65c -C«|J^UT*5 V) „ SlfcbzkP 65b 2 B£tK P 65c d» b afcffl L-fc 

zKK. ictM#M2 Sr^^Pb-CVN^o 1 0 66 1 !&7K R 65b HlZFW 2 
tibicR 65c ^feti:m$nfc*«rSttS967k*4»"e& 9 , 67 66 fcSJ 

*^Jfe3#1IB-? W\ f§ 1 ttTK R 65b RTfitB 2 SfcTk P 65c f*. Ml Oi^^ £» 
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3 4 

£fcs ?friP§S« 65 -Ctt> SlSt7KP 65b ^^2B±7}CP 65c t OUSfc^tf fcAP^ 
3£® 64 tC £ o T?^$<; $ *bfcte^^«^t«« 30' <£>P« SB 1 6t7K P 65b RtfSS 
2 fttTKP 65c *>fcettbl UfcTktC iot^Hltfc «9 , ^ 1 n£ 7 K P 65b t 3g 

2 Bt7KP 65c t <£>MEl£{i«2r®SK1-5 i t\z £oT, \&Ml&Wfn> l mM 30' & 

T<S»21&#CfiI*£ 30' Srt&IU X^t-m&^&ni&W&m^ 30' te:t3V>T&lIl<D A7 
as&C-SCLfcSrBfrJfc-C**. £<bi-> J; o T te&flM&fffclSHia 30' 

ftnf&gis 64 -vmmvtii&mmmmmm 30* &j&*p36* 65 ic £ o 
la* t> > i&mnmin.m^ 30' s r £ m «t 0 t^p^^m^^^ $ tb5 r 

^®i|>lTf-^<^^] 3f&J^^336S^^ tv^o i&m^l&Um^i, 30' £r wtf> J; 5 ftSM^fc-r 
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3 5 

^Srfaii&iirS ^. b&X% 5„ 

i^mmu^m^xx^o 

OhPa ^T^K^^fiSt UT^JC^ + tefc^Tte&^&ifclH** 30* ^r^^Ufc^^ 

mm.m^m 3c ^^r^/h&itig^mt-rs ^ t ^-c^^^^®^;^^ 30' 

ftt/«e^ b^^^At ^ r «b t J; 0 s Ifo-f^yK-ify^j; 9 
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3 6 

30' Sr^tTfciV^ 
r<7) J; oKMRWMb U"CfS^^^^30' ^^m.Vtcm^^n. iftffiOffi 

fStttf^ffl^^S^^^I^ 30' &J&&-t Z> r i: t=. J: 9 > M2 tf>& 

mmm^M-r s £ £ % ^i&^mm^m 30' ^^®^?t'i4^fx ^ ^e^h^ 
M2 bxmmxz z>o 

V^c te.i&Jl ft M2 o^mm^SrWS'fb^-?) b b h Ki^T^^^i^ 

30' OTMtsc ^^-e^^^-c.^JS^^o^^'fbi^i; 
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3 7 

1" & ;b ib , .LIB IfcSTSPli^t©*! ^ft^^^tt f A 

£-fr-c. ^^S^^ 30' £^j£-r5<fc 5{cu-c%J:vn 0 

K(cm^^i-^> ^ t &X% 

&*3, ^^ttt^^^^^tt^^^-e^m^MB %i3umvxi&mm]fe&mi$t, so' % 

ffimM 30' o^^^^(^Jlla}^:43V^Tl^^#^^i&^^^ J li:-c,^g^^^gfe^:^^ 30' 

^ 30' ©nii^mfebT^aswi^Mts^ £ m«fc o s m 
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3 8 

*£x, m.ft t Pfc&v z>4zmVfM2 <Dtof&%%)?¥£ <no z.btfx%% 0 

o 

« 30* sr&isii-s :tiaotma»^t§Mi'i±, sts p=g§e^ 
&btiai&mit 64 tzxoxi&mmnffim^t 30' ^ni^-t-So 

um^±tfj:<>ftt^^xmmmm^^^x^^^mn^nm^^:mPfiii2 <d* 
^tt^nji^ift^ u-cuj^fibji v> m hubs* sr. bi- j; t) % i&gzmm.iftmm so' * 
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3 9 

n -e tt ^ # (63 m m ^ $ t t> £ v > „ 

tv>5„ _tlEUfc^JS^S-efi, c&JR#M2 Srfa&^fRltc&o X&m ^ tt 
M2 }c *s tt 3 ^mmUnm^ 30* ©{fc* £r ^fe ^iirSw^^-e^^ & JR # 112 fc: 

jtftt^iia ^mmmm^mu^^n^x, ^mm<D^m\^itox^.mm.m 
64 k&mmvt 65 ^ ^^^§^iif^^$p 62 z&mfcm cowm^m^^x^m 

A15056 ©m^W$fctS&^#-?*> 9 % il6(j:, S T S PSlt'ffilLfc A15056 <£> 
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4 0 

t&ifti&mvmzM&mmh vxi&mi&i&tTtmmz&L&fy&myxg %><nx, 

@1 7 S45C _h|B Ufc S T S P mU\Z £ o U 

£ m 1 8 (i7;1^5 = !>A^-efc5 A15056 .LISUfcST S P ^® 

ic^oT^SUfc^S^t s S T S P§g«fc:fci*5&3®£ia«©!IMIMl£J:sa6 

tt^!)s STSPif^itSwtfc^o-C, S45C (Dl^t^f H> ±§J— 2fi 

&<>x&i&&&&mmm&\m&z&itm<&<D&&i&i&ifc&m 30' ©s^mk 

■fc^-e. ^Wi^STSPifftt, ?jpf&i£« 64 Ki£ oT&Mffc M2 3r*P 
J; 9 i&^J&tettmm 30' taf&gm 64 tem^o 
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4 1 

i~^t?^. S T S P^*{C^^i-S S V S P^SOigtbfWft: 47 &mfr&A;X^ 

m 30* ^^^^-e-T, r <^^Mffi # ^ vm^ £ o r{&^?£i£#t^i*£ 30' iz.m tbn 

«KNCs i£^^*&^^30'^te^®^i£TUXv^^ 9 0r5£?i«^ 

A^^Jl-a, SI 1 9 £ o fcs te^^iS^c 30' \^j$mm-ff4 FWk U 

T#l ^-Y^ 69 ;i t iUot, ®^M*gil7Cfg^ 30' \Z.&\,^ 

gig tc*^-tte, Wmm?4 * 69 teEI^Ufr^fc — ^ t^u-CFfH 
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4 2 

^ 69 &r}ft*P!ge£ Ufc^-a-lCfi, HI 2 0 Ic^-T £ 5 #3**8 ^ 

* 69 kmm\^fr&mifc<D%&nfr*mu#i%i\'fz> t&x% .wmmxr&v&wt 

0 2 If*. _bfSUfc S T S P^ao^^^iJOMiSSmP^EI-efe^o C©STSP 
tuj;oT^Ji*M2' &ItmU-5l^3i£tec L^^^I^f^i 5 fcU-CV^ 0 

;i'fcmm& j ttx>&m-f z> £ 5 tLtv^o 

^lt, sTspigm #f#&as 70 hmsLm-n 71 1 cor^c &mfcyi2'<DW 
Mjjm\cfe<>xmm<7>MWrmxm 62* sr^tb-^^^F^pg^itiiPiu-cis:^, u 

-£rofcWm^J& : & 62' ,62* <z>fMHc®i!£gR 63' Sr^fC, r coiaJ^^P 63' 
iz£oX&mfcU2' o#M2rfa tB&^i: U^tU^fft^ X) fc&mfcM? £rH!i|E£ 
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4 3 

Sr^*p-f-Sfc«>cD^*P7K^tb£ii-rSlll St^KP 65b' irm2 8t^cP 65c' ktemtf, 
fgl&^Kn 65b' i:B2th7KP 65c' fc©Wtc:i*SJaafean*&= a -'f ^64* Sr-CfclB 

(7>HJ^tr-7l- J:oT^Sft:M2' ^Ulte^iir-CV^ao »9 fcEHBlfP 

r cd i 5 CMlfcST S PStiRtc*5V^-C, 70 fcHX^SP 71 £ *&M,W- 

M2' <D$£a£^I££ U-C^JRtelK' ^l^tSri {£<fc^T, M2' fclfcHB:®*? 

fcSVMS. fcfc Wm&fcl® 62' $r^JR#M2' <0#®^I^ icffto "CSf ^IBB 

Tt?N^^lt-CV>S#^-iC, ft&ft 70 tV&miR 71 t ££[JK#M2' ©!»3£#Si 
t UT&JH#:M2' SrBff^figpgT i:«lg««ltaj»'t"« is T x N £ <Z>«£i- 
*3V>T— mzMWr&1&&1 = r 5 - £: # s T* §r 5 cd ~e N HfBW^&^it tt^II^ M2' 

mm&i&n 62' t <Dm^^xmmn 63' &^^^^>-c«^< > — ^ikiuks 

63' £^ttT& £VN 0 

ernnasv^T, ±.mistc%zi mrnmm costs p§se&afcftL;fc:#2£sjfc7£«8 

J22^ jfc2*JI^Jffi<0S T S PSS*©*ElfcW&0§EU El 2 3fil^2 2 fP 

m x <d m b& & m m -e & & „ 
fci!:iH]te$*aia<K^ai j&sisnKtoaifiJ 102 r otu^^a^ 102 -e^:^ 
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4 4 

$ titc&mte M3 (O — p|$ SrJnfft UTteJC»*»CflW5«r3^**t" 3 te&^Jg£tfH*fc?g 
*M3 U"CV>S*S N ^M^M3 tt^-f Lfc:&##tCt&5£-f 5%<^T?te& 

/H05 t . n^^-Y 105 |CgaSft{^ttTX7^ KU — A* 105 

o-cfe^ic^tjj-r^^iijx— ^/w 106 h \ mwi'T—*?^ 106 (o—m^wtii-tc^m 

m?r~* 107 t . iSSb^ — -ftV 106 ^fife^iC^tt-C^HJffi^ — ^ 107 ^ «t oTHJ 
*5£*v3^Jg#M3 108 it«ltv^„ 

$ ^/v 106 ®-«©Tffici4, m*wtt vfcmmmvFtb 109 

t^tS^l^ 110 mi&mVr$& 109 <D— Ci-^S&^l-^^TS^ 

M^e— ^ ill ic £oTM^f1si£* 109 Sr®te$-S:5c: t \z. £ 19 , ^^-f 
^losi^oxmm^— ^/no6trfe*-^^j{ciii!j^^i-s J; 5 ut^3 0 

\,zmm(Dmm&mxx&.m^frmi5:wm. 112 ^^2^^ii 113 t(Dm\^mw\^ 

T^5, ^7^ KW/H05ft. 7K ¥® ft ft ^FfQ PS PS "C 

"C ^Pfr 2 2fcg5c &i* "C V ^ & 0 El 2 2&t« 2 3 114 «;* 9 K /V 105 £r*t 

ltt#^##*<?*> 0, 115 k^-f Kl — A- 105 «r*&«j«ilcS: 

<£> — £$i l!r IhJ Is E=} i^Eteijfe^f LfV^S, 

feT-JjKfartXm 1 110 4^KtS £ 4: *>te % te«i»cW:T*KiIft»t"C» 2 ^ 
116 *^Lt^5o ^:UT, 11^ U0RtF^2^itll6 ictt, ^ttv^tb 
4 KU— A- 105 dS#a$ttS#3ffi?L«:l»»fr38 9 . WHf afiTLfc::* 9^ K^ — 
/V- 105 Sr^ai&^-Cjgft^ — ^/P 106 K I- — A* 105 ^ft^r — 

106 7 FWV 105 «otM@fti: UTV^ 0 
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4 5 

%mm*t—? 107 vtmwiT—zf^ 106 <d— mz.®&m%vx*s*) . t&mm^— 
# 107 ottj^f4^^^m^M3 ^mm-r^itvxomm^M: in *mm^-c\,^% a m 

m&M: 117 icte, ^S^M3 <D— $§as#A£*v5*f A?L3:i5mTV^ 0 

108 fi^HI^^- — ^ 107 l t Z.n^l^ J ^XmW3^ — y'^ 106 <D#L^^3i 
1SUT*5!9. mfe^nte 108 «\ 3t^:7U — A 108a l^^fe^^l- 

^*bfc^ ? i/^-mmn iosb it«ttv^s 0 

^ =7 108b (C{*^^#:M3 il£i*:£}f3l?L 108c U , lUffo! 

5L 108c ^#aiUfc^JR#:M3 ^^=7 ^^^*§B 108b <Dts]^^fc@^^* t"C^ 
7 vf-mmn 108b ^^^^^^•S0^M<D^0#^f^SrfT5 ^ i: fc£ y s &mfc 

iiiij-r— -^/u 106 <7>_b®{c{-i,3f^^^®{-^M^M3 %m&&tefc3£i&~rz>%$ 
lm^wi^iist, m2mm3£&fc 119 £ &mu-fx^z> 0 mimm^^wns 

te&mm^ — * 107^«?iC^tt, ^2 0li^ft 119 ?±IS^^#: 108 9 l£$t 

^llH]^^^:il8S:TJ||2lEl^^ft:il9^_b^S^«, 4o<D#^ 
118a, 119a ^^tb^tl^Mi^m t B&spfr (£#2£ felU^ £ UX*3 

9 .HI 2 4 ^^"T J: 5 \^7J4 Kn-7 18a &&Mi$ M3 <£>J^ ffl ^W§-^WPS-eMB« U 

103 te, 0 1 |H^^^#: lis i: H 2 HIte^^#: 119 £ <Z> {IB iw i£ "C 
x &B<ffcM3 ©—ffl*-iDJ»U-caE^«^:SrffiT*-fr«*OJIft*fP 120 £ „ m 

fetcjpf^as 120 <DmmKm.vtc.m 1 fitni® 121 H2^*ntP 122 txm^i^x 

V>3. ^1^4P§P121^.TJ«^2^*P§|5 122«, *n|Rk^«toT3em«0t* s i£TU-C 
jtoHftgjS 120 f± % #^lfe0!lT*«:» 02 3 fc^-f-J: 5 fc, &JP#M3 teHf*® L fcffi JS! 
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4 6 

»in^/u23 (cto-cflij&u-cv^o #33, jpi&sp 120 ra. WJi^spm^-r 

H 1 121 jS.tFfg 2 122 ^fl^fl^B S ^/V 121a, 122a 

v> s mmm / 121a, 122a ^tk £ t u-c. m3 tefc&m 

HUB^-* iO7*0fcK»**fB2ftaiti* 122 Fi@5£3££Mfc 108^9 iorwcv^. 
^1 ?fr£PSl$ 121 tm2^SPaJ 122 £ (Cj;oT^ifrM3 ©fMsPSr^TV^ *P?&g& 

H 1 y^SW 121 2 122 tZL&V^-C*© 5 fc£>t-s SPi^S 

IfIS 103 te^— 124 l*3l-i&^U-Ct^& 0 125 fcfc<7- — iXV^ 124 £:^g-f-54fc 

126 sr^t^-rsfcfe^^^ 104 ic:fcRu;fc3fcjm-T?a>5o 124^ 

t>*«S^ 126 |Cf2. Il^fii 121 T>*Sg 2 iC^ot^-^y^ 124^llC 

PgH$ttfc7KSr^7K"r5^7Kg& 127 teWtrtXte V , <>— >^ 124 <©T*Pt£»* 
ofc7kSr3McB& 127 d*e>^Wi-S J: 5 te*JfcL-CV>5 0 ilMclfc 127 tf>fe#fcti£^ 
fcTKf*. mm^ — zf/V 106 ©JiffiKlKttfcilMMt 128 "CjSKf-lt 2£>"C £j Kl4sJfcfciJ"t~ 

m^fcTM^PfMB 120 te3>*>5> £ i: <grl&it1-5fc£>l;i, ;&P#M 120 Srffl^-f-S 
I5&7R^— 129 £^tt-ci^5 0 

E&7jc-ir — ^ 129 fcltt > i«JSift;&ll?|&=*>f /V 123 }t <£ o XMWt £ thfc&mfc M3 <Di& 

m&frm-rztcttxDumnmiz yn- 130 ?r®f ttv>5, pi asm 

•0- 130 |c £ 3 W-«8 5 fc«>fc> 85*^*-^ 129 ftKnmn^ 131 SriS 
il3g^U-C^^^^C«riH^.UXVNS„ BStK^t — * 129 fctt*S$&&3£$& , t-S - 
fcfcl«fcoT. Sgl^S« 12l2fcT*0 2ifc*P*|$ 122fc:fcl^Ti*0£fr]fc7K#2W*&*B 
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120 l^lcSAtSit %>6&Jk*T?£5. 

^-f x }5f^<£>^JjI#:M3 H3e3£«fflc 108 9 s/^«M»«U 108b lc|Kft*:# 
51?Ll08c, jft 2 119, <{r— 124 [^<Z>i«««*D«l=i>f A' 123, fjl 

1 EUB3d$#: 118 fcWIJcfflSttjgt** 117 ©JfA^^jfAL^f^lr 117 

? 7 s'^KMUSP 108b (D\a\fe-®LK, U&v^jg^ i^trffl i^-C^jRte M3 Sr 

%<D%k,lskmm* — ? 107 SrtfslbSitS r. Hci «9^m^M3 «:BfrK<DlfiHB#"<? 
lH]te$^5 0 ^7?^* i08b^fiiB8rtt1Bfci-S-fcte£t>&* 

#M3 ^rRrm^^^t Lt, <felH£M3 1946 £ *t & . ^M#^M3 cotslifgjg 

l~10 0r pmMt'&^J:V\ ^c*3, Miaottt^ b i^^S"? 

EUIB£i£-Ct> J;l/>o • 

^«#:M3 M^mffitC^ Ufc £ C ^T-fg 1 ?&SP*P 121 #.t*fg 2 i££P 

$13 122 ©lift* / X/V- 121a, 122a J&> £> 7tc©«*® & bt .^M^ M3 {C^sfeUfc^S 

*rU"C, i^JS$t#Bfl&="f /V 123 ICJ; 0 &JlffcM3 £ &l£JtJDffeU"t\ ^M^M3 

ufc^o-c, ^m^M3 ©— mn&mmftmttzz— ^#M3©Mm 
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ill &rf£Eb&i2:S r b ici fBlbT 1 '— 106 fc;*?>f .Kv— a> 105 tfiotl 
- 3 0 flf!)^ — j/^v 106 ©^ftjSJtrt 1 ~ 2 0 0 cm/m i nHS 

t*$>*l{* j: < N %k\mm^—* 107 omifg^^tf^te^v^bs <&m&m Km-? 

^ib^ — 106 *SBFf3£<©E«l^»t^»bfci: - ^-T?ii5^ mmm="( /^ 123 S£ 
iSJnffoSrfflh U ^Ssfitftf^ffl^- ^ 111 SrJSHHB^-fr-CjBftf 1 — ^/V' 106 £r#J 

ttt, ^M#M3 offl«iflS0f3t©iaiElJ:*-ei^TL.fci: - ^>T*fg 1 121 
Rt*Sf* 2 ?&^t» 122 (DmmS X/V 121a, 122a SrfltJk U"C, S T S P 

106 <7>:&5&i;::i3V^TO^&JR#:M3 <£>3&Ie] Sr^To T^iir^^ S^TV^a^ 
— ^ 107 ^mte^fijSrjgte&iirTfc ^ilT-^ 106 

_LfB LftST S Pj|6*T?tt\ MWi^i 120 <&%m&M1&z* s( /l> 123 «^JRft:M3 
I»*^^**3*) % *i«j[jp?»«fl5<fc*,»iaffl* — * 107 M£5c&Jfi#M3 OHJ^Ws 
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H 1 \b1&i3CWV£ 118 fe5V^{aI2 0ra#: 119 Miglfr^- ^r^*-t"S fctfC 

Stt^^^fciot^-^V^ 124 Ort§l$^r^ffi#H«.i: LT*5< £. i: 
^2r[e]-k£ii:S r. So 

■Cg^tS J: 5 t^U-C^ £^o ^(D^-a-, it; X/V21a,22a a> 6> *Ji<lr 
So _h|5Ufc|^7K^ — ^ 129 &WttfZ> h fbK^(Dffi7k'y — X 129 

$ fe{c N fr — ^^y 124 <^ft^4cte^#:£&AUT^S^#K:tej^# A;ft£*T 
otl^I i; i: 9 , fr~*>lsi? 124 <Z>l*jginc8E.A Ufc^ffc^i&^SrlM U"C 

jhiEufc missis 102 ^omteMsi^ 102 &m.wt^fz.mmT— 7>\< 106 
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5 0 

STSPgfl^t^fS, !3WiOSTSPgim -^fFRj^ft 

gi2 5»^ 3 §isjfe?Em<D s t s p^«omfif&u£^iii, m 2 6 ram 2 5 <omu 
^ 3 mmwm<D s t s p gigte.— # fa^ft < #s vtn&mfc M4 ©t^xs^ 
«*fi^as2io mtL^tm22o t, n2i&mmi&$cm%H&&iK2zo t&m-t 

xmf&VX\<^Z>* ®2 5^ 240 250 te^tu^frbSK^ K*PT**> Y) . 
IHPH-e:*^ Ka-7 201 ^r^ltfc^-T 202 203 -CBTK© 

m 1 210 tt. M4 O^^^rff 5Ml n — 

211 =&!£0^{ieP;&Qgi$ 220 (C,J:oX^m# : M4 t^nx. bttfc^ffi^^^SrW^J 

t§i i mm&HH* — rtt 212 1 ,<&mt¥ M4 ^ap^uxi^ i ^m^rn^m.^^^ 
j&ir%mi t— * 213 ^<omi t— * 213 -e^fifcstb/t^ usasf^^^t^** 

0«£^£PUX^JR#:M4 co^7£®^&tl*£i2:-CV>5J{l 1 ^*P^ 214 ^ 
JR#:M4 ^^|^t6]^^o-CSami--C«^UXVNS 0 H 2 5 ~ 2 7 215 r±. & 
Aft: M4 Ofg 1 K-(?*> «9 , 216 tt£ 1 <6&flg*&8t$H*fi?gfftlfB 210 &{fcEP 

anas 220 tmz^mmmw.mm^^2so &mfflvx^z>mfflnx&z> 0 

*fc N m2^,m^ummm^^.U2zo^ ^m^m<D^2m^^-< K235 
^m^m4 &m®LVxm2&mi&nm>mi$<,$:i&j&'rz>&2. 233 ^^^2 
t-* 233xm^^th^m2i&^mm^mm<Dmm^^^x^:m^m(Dm : mm. 
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231 fc , B&^^>^{4W*nlHS 220 ^ J:o-r^M^M4 h McmtLoymWi^nU 

fSl 2>£«Wc2 — 7*4" 232 fc £:,&Jii#M4 ©I^I^lt?&oTiatbr« 

&xmtftmm&j%7£mb-rz>tL$>\z.^ mmu^ k 235 fcig2 t— * 233 fc^i- 

$&3Jfr*P:B 237 SrSKttTV**. 

1 <ftaS?^ffi©t«*^fife«S 210 i!2 <SSg?g«£fcffi#9£fifc*B 230 fc fcL*5V*T\ 
SSlSM&Pt — 9*fr211 fcfg2i£*&P-^;*i-231 fc{i|^-#£j&fc U-C*5 9. tSie 
*»*H«iJo — 9» 212 t»2fi*«li|l!|P-5t 232 fcia—B*jfcfc UT*3 5, lit 
— * 213 fcfg2 fc — * 233 fltJ&fc U"C*5 «5 „ & 1 <££P§& 214 il2»*PIS 

234 ^HJ-fltJ&fc # 1 SHM^ K215 il2iW K 235 fclHJ— « 

f&t ut439 , as nft*»«t/t««»*» 210 tm2i&m^^^cm^^ 230 

^Tte:*5V^-r, El 2 6 XT* El 2 7 Srffi V»rK5 H£*5^1S*tfH*^*^ 210 l-O 

v^i&i^-t-So 

» HS*^«gi:«B«^«P 210 rt, $g7&«Mfcfc bfc3K-&7i — A 218 ±.iz&m 
WM<Dm%iJ5fafcfe^X$$ — ?tt2ll fcs mi^iS^$iJn-^^-212 

fc, ski fc— * 213 fc x ^1^^214 fc. K215 tzm^mmv 

& 1 i&*&ia — 211 rt, ^mi^M4 (D±^m\^mmvtc±^m^^-~^ 211a 

fc.^M#:M4 ©T*l (-IBS: b fcT^^S a — ^ 2llb fc fc: J: oT&JRffc M4 
^■TS J: 5 ^ v) % HI 2 7 t£7fc-*-«k 5 fc. T^tH^o — 7 2llb fc:iglb5£*&u 

ft«B»-=E- — * 211c KX^XTmm^^—^ 211b ?r0fe^5r fc^<fc 9 . ±U 
mifev — T' 211a -fcT*P^#&o — 9 211b fcT-f*#U;fo&JSffcM4£3l;f&WtBfc It 

2)#(c s _Lgfl7Hjf6 n — 7 211a »i % C <D ±.Ui£%i » — ? 211a Srge^ U^_h$B^^ 
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v — ^^LnW- 211d &m 1 tt&'<* 211e K X o XTJiKfa ifXH^T & - £ «t 
9 . Bf^^£E^-C_b§|5^^^ — 9 211a fcT^il&D-7 211b £ «5 &mffcM4 
^tt^5. 0 2 6*. 2lif W:T*&a*#&<=*-9 2Ub zmm^frTUm®;* 
— y^mfc, 211gJ3\ JrSm*frn — 9 211d StT^^* — 7 £*Hfc 211f 

i^^pt — 9 211a^.T^T$l5^^i3 — 9 21lb (D&Mifcm t <D m ^35 W R ^DUBS* 
^ 1 ^^^^Jo~^^ 212 W\ ^®^M4 OJt^Ml^ia«bfc_h?|5^^Ja — ^ 

212a ^^m^M4 <©T;frW£BagufcT«&ffiJ* — 9 212b t laotM* M4 

m^-s ±&¥$Mv — *7 212a fci s £©Ji^&fM»— 9 212a £:^#U;/fc-htFI5*flfBI 
a — 73c*£#= 212d S:f2#^ 212e K X o X T^l^i-fX ^> - £ 
0 . Eff^<^idE^-C-_b$|5*i]0Jti — 9 212a J:T^MJp^7 212b t\££9 &Sf£M4 
^L"CV^ 0 12 2 6 1^ 212f teTt&ftJftJt 2 — 9 212b ?r^^ UfcT^^fi ^ 
212gJ3\ ±«f5«HWP*-9^«P*212d 4rTSP«l«!lo — 9^«Pflc212f 

O Jb#&1B UT^ SIS 2^^1$T'fo§ 0 

$ 1 ^^*U^Jl3 — 7^ 212 -Ct*,^2#^^^ 212e <D_tg& K £ % £ ^/fc#flfctR 
212h S:#»iftf^^>' K/V2l2j T?»frf- 5 £ 4: fc: «fc 9 #l^fi <>: U-C*3«3, #P£ 
« 2l2h OSSSrfSSTf-S - £ KiJ: 0. -hSBfflJtWo — 9 212a £T£R#J0Jn — 9 
212b (C«t^^S^M4 ©tfcJ$:fc«:WI«E"3rtfci: U-CV^ 0 

_h^*fp$ljct — 7 212a^.U?TlflS^SlJ^ — 9 212b O^M^M4 <£> *> 
m^v — ? 2lla%.X*Tni£1@;* — 9 211b<Z>^M#M4 t <D ^® t mMfc 
}C[iQiLT33 9. J:*fP*pfW o — 9 212a Xr^T*fR«I*>J » — 9 212b ^ 

M# M4 t (DmWemm, JUffiJcf&ofc-WjhWt 212k SrfcHfcKttT* ^idii - 5 £ 5 ^ 
^{iPpJPgB 220 M4 fciAP&fc&Jlf*: M4 ^l^l 4: S&sNt UfclU^ffi 

JSI «9 £D^M#:M4 Oiatetei fc*o-C»ie«ai«!l»3--9*f212|flJ^O^««CM4 
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jfess. % \&$mu*'- 212 te&m\z.jfcvxmwctiknvx, mi fc&mmi 

m 1 t — * 213 «\ ^JS*fcM4 ^^ISIUfciftja^BBaW/V 213a laotlfil 
UTV^o ftfc>, |gl t — ^ 213 fcfc. i«jafeAPSW=»^f >\> 213a P5^"T 5 h <0 "C^ 

m 1 ?^*P^§ 214 tt, rtffifc«fRWi»*PSra8»t*:1WJR© , «*W2l4a i:, CCOR* 
214a ^TK^^i-S^TKW 214b £ «LT^5o HI 2 6 >f „ 214c fit** 
m 214a ^^"ftl^Ufc/dc^flim^B&lk-rS^-W^-CfoSo 

^liH^^f-f K215 tt N IH^^ft: 215a CO_L|fcte: 4 OCO#>f 215b £ 

^bfcB 1 EHE3fc«rfls us £ LTV>5, 

fSlfcMfflfflv — ?M212 tmi t — * 213 £<DR8tz:$&U , N*l«*2l4 fc!?«co}$ 
*P^^iSlt-C^^j$:M4 Sr^^PU. II fc— * 213 J; o -C^Mf£ M4 5: #P m U fc 

fg 2 {&&MmtjLmmj&f&n 230 jlib ufc <t 5 1 ^Mmmmmmm^n 

210 {^*5it^m 1 211 0 1 teWM*— 212 Hit — 

*213fc, fg 1 <ft*P^ 214 K215 COga@^^7fe5f£*t^feS^> 

T?s ft*3, JH 2 163E3g*g£t«#6?£jfc*& 230 COff 3 ?££P^ 237 J± s 

SH l ^*p§§ 214 <£> J: 5 JCRftzKW 214a v> 5 d ft < ^zkWrt* feMS $ frtfczK 
£r&JHfcM4 Kl&mm&lrZ X 0 KlLTV^S. @25^ s 237a 3 ^*P3I 237 
( c 3o { 1 5 zK co m tfc V5 it co fc co T — ^ >- it T? & £ 0 

|Hl^$ijg 9 {ClaJife^^SlHl^^^ Lt*5 0s-&JRf*:M4 3:#5A/-e*tfa £*TfiB1t U 

220a t^2®^n-7 220b T»&JR#: M4 Sr#5#U-t\ ^:JS# 
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Sfcfc. % 1 @HK« — 9 220a ^T)^ 2 m^a— 7 220b te, *l til ijg 3ft £r 

hue*** i t>»c, £tmfou& &WM&faKfeoxmife-zsmk ltv^, 

_bl3^ST S PSiS^tt^JRfr M4 Sr#3ffi*I^J l!i f&or Slit b?fc*sfelglffi35 
&*&$HKtt&jfttiff 210 <Bffc 1 fc — * -213 %.T$m 2 J&ftTg&ftttttJgjftlff 230 CDg? 

2 i&mmi&iTLmm. t m 1 &mmm.mmm t%2 &mte&&mm t xm 

*HKS»1»T»W:*aB'lftfi3JP« 220 J2143VNT^JS^M4 &[E]ii££i£3 «t 5 fcttv^ 

5 m % — *lftlc#iCUfcafe|li*:M4 l {SI^fi^il2M^ 
^««^SrBf3eiIBIW«WIH-r*CK»t5fc i fefc, HWSWif 2®f 

m^U2zo(D^m^^x^mw-m^:wm^^i\^^xmm-r^ £ •? 
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nfcisfrfc^m&&mft*mit>x&g,\z.mm-i-%> ^ t &x%% 0 

-&X&m$B.M&ffiL%Mk ^iirS itSrSVSP (Severe Vibration Straining 
Process) fefc^UX*39. HI 2 8 « S V S P 0«H&|^PJ H "C ^ o £ 

S V S PmWfote, &mfcMl <D#l*|6]^f&oTl^ 40 _b^@^gP 41 ^ 
^^42t, MWJ& 43 £ Srl8:tt-C^£ 0 

@^4UC{* S ^Jg#:Ml (0{*5£^^}^?&o-C^l^J^44 ^2^$iJ^ 
45 £&f£tf-C^3o 1 1^U*44T'I^ o XiH^t * *b £ Ml 

(DmJj&KDMi % 8r8lfBI L-T *3 t> . H 2 ^$1J#: 45 "e« % #M;*f ft t-»o "CiUte $ tu 
S^m^M10J?^I^(^lb^^m^JUT^Jl#:MlSr5S3&g«{J:@^U-CV>^„ 

1 m^«J^ 44 -CM*, ^avefr^flPfletii J; o-CIS^i^l-^^^tLfc 
SB 1 ^t£» — 7 44aiH2 ^m^ — V 44b "C^P^ Ml £r#^@^ UT^ £o 

3ct£#:45bKL, ^JR^Ml ©T#W£<fcB£*STffi!l* — 9 45c &mfcm<D 

jijjm\ztiLftz : &z±w* — ? 45d fcSriatee^EHi^Ku-r, Tffln — 9 45c t 

5&*3, TiB!ln-9 45c £_L-ft0n-7 45d. $ &mi4, H 1 jfcftltt 44 ©I 1 
D-7 44at!2 ^^a — ^ 44b «r-£ave;h,58 ^mWimn^M V>TH)itg * *T , 

&m#m &mm^-zm%kmmk^x-b£^ 0 028f, 46«^m^mi co^% 

M&s 43 &m»m (DWMjjfatefcoxmmfiVmfc 47 ^tb^tttftfipj 

#48 i: SrBm-CVN*. Jggbftlftlft 47 Ml Idm^^MWJ&EP^Q 

48 Xfe^mftilMfc 47 i£*5i/>-C&:JR#: Ml KftUN VtzMWiit&mW- Ml 
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$LMWsfc49 (Dmt)$& 49a Ufc^^#: 50 t Xmifc U~CV^ 5, te$f#: 50 {2, 

&M&M1 <DT^^'fim^-ti:fcT^!lo — 7 50a &MffcMi (^.h^Wctett £ 
^fc±m^ — 7 50b £: U^#t<t l^fz.iCWs' A 50c ^[El^^^E^$^l£ tt 
Mf&VX&V s 50a £ JtftiJn — 9 50b £ "e^Jlffc Ml &r#^U-C^3 0 

vfc.mwim^®ifc56 &mft, 55 trnwimwrna^se tx&mfom & 

&&-t% h b hlz, A 55 <^®i|g«»]{ci;o-t&JSteMl 

5 i 5 l£$iJ$ l^-CV^ £> o @23^, 57 f*#«jffi#'l4#:56 CD@^#:-efc 9 , 58 & 

JRft: Ml {d^efe 30 SB^^*5ft 5 ST 0f J: o -C 

Aig&ttg>&@ £ , 4&-m&n&m%z 30 o^mffc mi ic & rt s £ a> 

x-g &ffi,MM<Dmm&±%*^M&fcni&&&i&&&%< 30 \,z.^^xmyt^mmt 
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m^^^lb^ 49 J;o-c^m^Mi lc an *LfciE»cDJl Scutes Mtbte: £ o "Cffi 

o Ufc 0, &**&l»oi?Sr fttetfMi ic J; o Ufc 19 -t- 5 J: 9 m 

5fcH:*D?L*:3g(fe^ftjfeS3g'ffcs "T^^-fe, ig^ftifc -5 VMiSfc ©SEffcfc; 

!RttfeiJR*ll»Jft:48 -LIB Ufcfg 2 45 k IH— o *C „ Ml 

& #5 8ft U/Ljfc 1 3t*#ffc48a 48b fc^JRfrMl OT^illlEffit 

$*5Tfflin-7 48c k.&m&m <D±^m^{±U^^^> ±.M^ — v 48d £ SrlU 
^S^Efc^f^UT,Tffi!ln — 7 48c £_LftiJn — 9 48d £: -C^JR#M1 Sr^^PS^U, 
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*D^m 51 fctei«J^;&P?&3^/v:£j^T*5 9 , ^£>iUJi« 

« 51 1 vxtemmfc-hnm^'t frfomfe-tz -hnxtetz < ^n^rt*—j±^7x^, 

fijji LfcAp^-t*fco-t%«k^ < > M^tt 51 t UTm^^-A£JBv^ciIr^ 

^fi, i&JlffcMl 0#j^*-(R]{C*5tt^fg^^^*t^^ 30 <Dm&1&tf>X'btS <ir& 

MHi^^ btez>$(.m{k&-zsmh-rz>z. t&x%z> 0 
ttrnmm 52 te^Tksaw 52a ^hm^^t^t^ic^nkmir^m 1 ttTKn 52b 

2 5t7KP 52c "CS^LT^^ 1 thTfcP 52b 2 P±7k P 52c ^bttffiU*: 
zMCfcoT&JR^Ml ^^*PL-TVn^ 0 |H2 8«K 53 ttjR 1 fchTkP 52b $1^312 
ah7jcP 52c a>kl£tti&*l/fc7K^#5^7K^3S<-e& 0 ^ 54 t^PI^TK^it 53 ^ 

<££P£lS 52 Xtes W 1 tb7XP 52b t % 2 Shzfc R 52c £ CD HQ {^ttfc^PS&^S 
51 KiioT^fifc^tLfcteie^etftffiijcSOOMftlSr. jgietTKP 52b ;&t*J& 2 ttfc 
7jcp 52c ^^P±WUfc7jcicJ:o-C^*PU-C*5 «9 % Wfc. ^ 1 n±7K R 52b 35.t^m 2 
BtTjcP 52c OBE^ffiHSrfl^-rs r. iCiot, fem&W?KW& 30 3r „ 
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* fc^PH&^S 51 -elp*& 30 Sr#r£Pig!S: 52 J; o"C#.^i- 

0: Ml OSlSorRj-hSrEIS CI ttttS. 

jpn&gm 51 xw&sp^e 52 {3L«._hfBufcs t s pimm&uammm e^tw* 

^2^$U#:45 fc«»BJanfle47 £ ©MHS«r"e# 3 TcttSS < "T § - 

mmnifimm so sift&u&izLWL&Tz z. 1 srB&jfct?# ^jm©*-*/!"* 8 — £ s 

* &fcL.<feJRfl£Ml &m&\^1Hm2mMfc45<DTM* — 9 45c £ -bfl!l t= — 7 45d. 
^Stb^Pffc 47 50 ^SmST^'Jo — ^ 50a fciflfln— 9 50b fcl}£*P 

*IIBS:#*PU % me>Oo — 9 45c, 45d, 50a, 50b l£ io-C^M^Ml £ 
£ ^{d^*P b~C *> £v^ 0 

_hiao j: 5 ufc s v s p meic^-t . MbMic «t o x&mmm*m 
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mm 51 izxz&mftm <Dimmm.mfc, mm •nw&m.msiiix &m 
mi %wnjj&)fcT&%&ir z> ^ i: ^ .j: o t , ^^^mi 1^*3 it ^i&^mu^m^c 30 <D 
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£ © J; 5 fcs ±EUtSVS Pig«S.T>*S T S PSllcJ;ot^l»i;«l56«J 
Id «£3C3^1S*t«I*S5 30, 30' Sr^sfe-ra £ Ht,rolfi«»jS»l(* 30, 30' =grl5®r 

&*vm*, @ 3 o fc&mfc&mmm&m b vx^-tz $ &u — ^^^o^u^^o 

1 24 ©i^giWJlffS 2 25 <Sr# A bT— ffcYfc bfdg-^ 

26 «T S T S P gf-C'feSt SitlCioT^ $f§ 1 &JR# 24 <E>^« £ If? 2 

^#fcv>te3*'g-;fcHir0>&J*t> s v s pgffR^ST s p^glc ,koXtttaft#»fc:i& 
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m 3 KL^Ufc£ 5 fc. ^JS#:^r#?LK#: 17 (0?La5(e:^«^^ 18 

^-e^^v^m^^^-er^^S % s v s Pilars t s pgficto-cit^fc 
fc-tz>~kxfe*%£Wiftt s v s PgeM&S^teS T s pgfi^io-c 

JblBUfcS V S PgfWST S PiltiJ, *D^^®f-«t oT^^Ufc{g^ 

s vs piiwst s pmwx*i&^j&m.t7tmw<Di&M i Mmi&mmik'L 
s pisses t s pmwfabt&mmz AtimmziMWi&}fcmmtsitz> ^t\-x 

$ s v spitwsT s p^®-e<s^?^1®^L®ii£^^B B B«a^^^^^ 
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fa±&mz> Z- b&X% 
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# ^^*-»3ftt?^^^r«efc-r5 - £ a*-e#. »ae=»;* < ^s^i-s r. t 

*HiS?f0^co^^^ — ^ i — Ay^-y h 80te x ®3 2 5 5-SS*)*(D7j? 

7*-f — 7 1/ — A 90 id** ft 5 3- 7 V — AO^^gfl^-^ffl-TS feWt'fc «9 x 5S3m. 

-7Wi.y^5/ b 80 SrJSV^C i: lCioT^g#t^^Si: LTM^^ b 

0 3 1 O^f^-yw-Ay-Jr?' b 80 Xfe^ft^ftgtteZJifafctemi.X^^ 

I271/-A82fc, ^ 3 7 V — A 83 £ x f 47V- A 
84 ©4*07 U — A 81,82,83,84 tfS-^tL-etL^ A £ *b£f& 1 «^^i5 85 £ , II 2 
fc&U 86 £.|g3&^g|5 87 i:.Sg4#^gG 88 t ttffi feJifa £ ^tX^Wt U 
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■eUTs ^ifc^SS 85, 86, 87,88 ICte. «3tJDX©|»J!:'>U ^^«rjf Ai"* ^ i 
{31 £ o TJgjsft A3L 85h, 86h, 87h, 88h , £ <£>^A?L 85h, 86h, 87h, 88h 

— A 81,82, 83,84 (D&dMSr-eH^ttif A Lt^itS J: 5 teU-C^£ 0 

&mm.Mv>$kffi<k&ftiiz&K. s vs p?s^ £z>&mi£?>i3im%:mm tt^^ 
rnKx^^mmu^wmt^n^tcm^. svs paste* 5&jr#©jbUb«:*»jjb 

mfcn}ntz&mm*:£Lf&-t i imk-t2>zL t^x%^> 0 *vx, ^0*3*^^7? 
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s v s p (a 54iM^wr#, &mm&i%m.j£m, tb&^teftmm 
5t £ ts umm&, & 5 v 31 — ^v^ffcio-cM^tfc^i laa <z> & 

j&*5, s vs ?mu\z£<>x&mm<o&mmM&—ffiiz.ffltM4kvftmz.^ mm 

f&^ggjg^&fc Lt^0j: fct>-C#<5o i©»l3t*«fe"er3:. <^ 

i0(Dm— tB-fkx Xt*&JR#*«jfcL^^S^«^*fc^a'«c* £ fete 
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STSPSiSVS P£fe£ ^SI^fc-yrT^/^ 9 V ispm*—?? Ybt£Z> 

-hiaufc s v s pfe&5VNiisT s Pifew\ g ib^iaSiFn^* ^ s> * y ^?m? 
^m^^^^tE'iJit^^-efeofc^fc^, svs pfe 
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m-fc^ (Dimx.&-nmt-rz>z. t&x% z> 0 
s v s p&fes^ftSTSP&ia^-c^siiii^fa^ts-ttiu 

td^> s v s Pjfe&SVMSS T s p&t::£oT^Mm» s «IB'fb£*bfc^-^ 
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m # <o #P X 35 "C tb o t ^ 
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£JH#0>;&px3r«fcT?S>o-c. 

2 (Dtia1&&ffoXi&j&-rZ> - ^ Sr#m^-f-SI*^^ i~ii <e>v>T 1 
IB^ <D & JR ffc <D *D X^feo 

r t Sr#ti:t5l«^* i~ii ovN-rn^ i «fcifB*&G>& 
i 4<Dv>"rH^i^^ia^<©^M^<^*ox^?feo 
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^^sm^-cv^:: k&mmt-rzm^-^z omm<v&mfc<ntox.jjm 0 
22. mmi^mmmm^^^^^^s mm^mniTcmm^mm^nm.^ 

4=jg ii^r^iti-r^W*^2 OlBS^^JSft^BX^lfeo 
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«It5i ^ ^^#i:-rsif^2 3 — 2 5<^-r*i,^l3S&;ilBitfc<z>^« 
2 7. fulB^J»#:teu ^^^S$tb-CV^wi:^#mi:-r^ft*^l ~2 6(DV^ 

r i zmtkbl-Ztn-R^ 1 — 27 ov^-f n*» l g(fc:flB«t<o4fcJR#0>:&nx#$feo 
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